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© A print-laminated product 



G> A film for lamination is described- On one side of a sheet substrate (a) composed of a thermoplastic resin, 
« *hh^ copolymer resin film containing 70 to 90% by we.ght of ethylene 

"o^ ^ sub^e-adhesive layer laminate provides a lamination film lor heat-pressure bond type pnnt 
lamination which is excellent in transparency, ^antiblocking charactenst.cs. 
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BACKGROUND OF THE INVENTION 
Field of the invention 
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relates to . p tl „,-bmin.led proTua wS, Sfb. „ES W , (Wktolartir. to. p™ 5 „, tovenfcn 

invention is useftil for H ^kt>ZTL*T appearance. This print-laminated product of the 
toys, cameras, etc. having ^^iSSST"" ^ PaCka9i " 9 materia ' S ««" *» 
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and toTmparT ZZZ^X S 2 o'r HS? th r P W P ^ w ^ S « c 

higher gloss, a fi.m has ^l^ wl ^:^ ^ beaUtifl " by PrOV ' din 9 

referred to as "a print lamination m^-T-.J^^'S^ W " ^ * ^erally 

Conventional print lamination methods are- 

2LCS£,t2 a a s " ?£Z££rZ2r or9anic so,vent is app,ied to a plastic fi,m — - *• 

followed by b0 ndin 9 h S'JEJTSS. oVof SZ£Sl J " ^ SeCti ° n ' 

appNcation of heat and pressure, to provide a XJiSS^Sc?^ m "* Under ** 

Patent Publication No 22431/1992 a^^^Ll S * P ? l,C * t,on La 'd-open No. 42652/1981. Japanese 
uui iw. «<wwi»« and Japanese Patent Appicat on Laid-ooen Nr> 7-W4i/iaai\ 

expensive. ^ S ° ° n ' Wh ' Ch are rec " u,red after co ««"9 and drying the solvent, are 

a.sos™ a ^ tVPe of ,amina«on of method (2). there are 

that the film is inferior in ts ^^Z ^a^l^ T^ * the Side of the P rinted Paper, 

resin such as ethylene '-"i^ f V-e-based copo.ymer 

functional monomer (vinylacetate eth^r^L t f V 5°^ copolymer hav.ng an extremely high 
film. Consequently the f^^^ US6d 25 *» "Adhesive layer in the laminate 

film. In addition * such SmTv^und ° n Z ! » !* ,S destmed t0 ha ™ a wrinkle during production of the 
based copolymer'^ ST teTto ' 0^"^ ^leT^ ^ ethy,ene " 

lamination, the tensile strength for widing off becomes Wah and I t.Zl t k m ' S US6d ,n print - 

resulting laminate film is bad In addition in r aw /k\ ^ . ^ 2431/1992 > ■ th © transparency of the 
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appearance of print that is not atractive or beautiful and low gloss (this phenomenon is referred to as 
"collapse" in this art). In order to improve collapse, raising the temperature during heat-pressure bonding or 
slowing down the processing speed has been attempted. In such improvements, however, the resulting 
print-laminated paper itself curls (due to raising the temperature), and/or productivity becomes poor (low 
5 processing speed). 

SUMMARY OF THE INVENTION 

The present invention has been accomplished for the purpose of improving the above problems. That 
10 is, one object of the present invention is to provide: 

(i) a film which generates no solvent odor during the print lamination process, which requires no solvent- 
removing apparatus or solvent-recovery apparatus, and which does not change the color of the print on 
the printed paper and the like and a print-laminated product produced by using said laminate film; and 
another object of the present invention is to provide: 
75 (ii) a prinMaminated product produced by using the film for print lamination which is excellent in 
transparency, antiblocking characteristics and processability even when the functional monomer content 
of the ethylene-based copolymer is large, and which is further excellent in collapse during the print 
lamination process, appearance, gloss, and so on. 
According to the present invention, there is provided a film for print lamination comprising a sheet 
20 substrate (a) and an adhesive layer (b) laminated on said substrate (a), wherein said substrate (a) comprises 
a transparent thermoplastic resin 6 u m or more thick and the adhesive layer (b) comprises an 8 u m or 
more thick ethylene-based copolymer resin film containing 70 % by weight or more of ethylene and has a 
lower melt temperature than said substrate (a), and wherein the surface of the adhesive layer (b) is 
embossed with jag patterns in which a 10 points-mean roughness (Hz) of the embossing is from 4.0 to 8.5 
25 u m, a surface ratio of a convex section at a neutral line surface roughness (Sr) lower than 55 % and a 
surface smoothness of 500 sec. or lower. 

The present invention also provides a film for heat-pressure bond type print lamination, in which fine 
embossing (maximum roughness (Rmax) = 0.7 u m or lower; mean roughness (Ra) = 0.05 to 0.3 u m) is 
further applied to the embossed surface of said ethylene-based resin lamination film described above. 
30 The present invention also provide a print- laminated product which is produced by bonding by heat- 
pressing an adhesive layer (b) of said film for print lamination described above onto a bonding surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 The construction of the film for print lamination according to the present invention will be illustrated 
concretely as follows: 

Fig. 1 is a schematic illustration in cross section of a laminate film for print lamination of the present 
invention. 

In Fig. 1,1 is a laminate film for print lamination, 2 is a substrate (a) comprising a thermoplastic resin, 3 
40 is an adhesive layer (b) for heat-pressure bonding comprising an ethylene-based copolymer resin film, 4 is 
a concave face (a valley) of the heliocrasho type of embossed pattern applied to the heat-adhesive layer 3, 
and 5 is a convex (a crest) of the embossed pattern. 

Fig. 2 is an electron microscope photograph (x 500) of the surface of an adhesive layer of a laminate 
film for print lamination prepared in Example 1. 
45 Fig. 3 is an electron microscope photograph (x 500) of the surface of an adhesive layer of a laminate 
film prepared in Example 6. In Fig. 3, 6 is a fine embossed pattern formed on the concave face 5 of the 
embossed pattern. 

Fig. 4 is a trace given by a roughness meter, which shows the surface roughness of the surface of the 
laminate film prepared in Example 1 . 
so Fig w 5Js a trace given by a roughness meter, which shows, the surface, roughness, of the surface of the . . . .. T 
laminate film prepared in Example 2. 

Fig. 6 is a trace given by a roughness meter, which shows the surface roughness of the surface of the 
laminate film prepared in Example 6. 

Fig. 7 is an el ctron microscope photograph (x 500) of the surface of the laminate film prepared in 
55 Comparative Example 2. 

Fig. 8 is an electron microscope photograph (x 500) of the surface of the laminate film prepared in 
Comparative Example 3. 
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Fig. 9 is a trace given by a roughness meter, which shows the surface roughness of the surface of the 
laminate film prepared in Comparative Example 3. 

Fig. 10 is a trace given by a roughness meter, which shows the surface roughness of the surface of the 
laminate film prepared in Comparative Example 2. 

Fig. 11 is a trace given by a roughness meter, which shows the surface roughness of the surface of the 
laminate film prepared in Comparative Example 1. 

Fig. 12 is a schematic illustration in cross section of a print-laminated printed paper prepared by 
bonding a film for print lamination of the present invention to a printed paper using a heat-pressure bonding 
roll. In Fig. 12, 2 is a substrate sheet (a), 3 is an adhesive layer (b), 7 is a printed portion, and 8 is a paper 
etc. to be printed on. ' 

DETAILED DESCRIPTION OF THE INVENTION 

1 . Substrate 

As the substrates to be used in the present invention, stretched or non-streched films of thermoplastic 
resins such as polypropylene, polyethylene, polyethylene telephthalate, polyvinyl chloride, polystyrene, and 
th like may be used. Among them, in view of transparency, stiffness and strength, biaxialiy stretched 
polypropylene films and polyethylene telephthalate films are especially preferred. Mixture of resins may be 
used. 

The thickness of the substrate is from 6 to 100 u m, and preferably from 6 to 40 u. m. The haze value 
(according to ASTM D1003) of the substrate is preferably 5 % or lower. 

2. Ethylene-based Copolymer Resin 

The ethylene-based copolymer resins to be laminated on said substrates are not particularly limited. 
Examples of such ethylene-based copolymer resins include copolymers of ethylene and a monomer able to 
copolymers therewith, such as vinyl acetate, methyl acrylate, ethyl acrylate, methyl methacrylate, acrylic 
acid, propylene, 1-butene, 1-hexene, etc. Copolymers modified by hydrolysis or bridge formation by metal 
ions after copolymerization, or copolymers obtained by graft polymerization of polyethylene with maleic 
anhydride, etc. can also be employed. These copolymers can be used in combination of two or more. 

The ethylene-based copolymer resins are required to have 70 % by weight or more of ethylene 
monomer unit content. An ethylene content of less than 70 % by weight causes poor slipperiness and 
antiblocking characteristics of the resulting lamination film, as well as bad roll-releasability during production 
of the film, resulting in significant wrinkling. Furthermore, when such film is laminated on the substrate, the 
neck-in becomes large, and heat-deterioration is liable to occur. Accordingly, the total ethylene content in 
the copolymer should be at least 70 % by weight, and is preferably 70 to 90 % by weight. 

The ethylene-based copolymer resin layer may contain, as required, lubricants, antiblocking agents 
stabilizers, ultraviolet absorbents, antistatic agents, anticlouding agents, coloring agents, and other various 
additives in amounts within ranges known to those of skill in the art so that the adhesive strength to printed 
papers and the like is not negatively changed. Generally, these agents are used within the range of 0.01 to 
3 % by weight based on the total weight of ethylene-based copolymer resin. 

The thickness of the ethylene-based copolymer resin film to be laminated on the substrate is 8 u m or 
more, and preferably 8 to 40 u m. When the thickness is less than 8 u m, the collapse and gloss of the 
resulting print-laminated product is not good, and furthermore, the transfer of the embossing deteriorates 
and blocking resistance becomes inferior. On the other hand, thicknesses of over 40 u m causes not only 
lowering of the print lamination speed and poor productivity, but also high cost. 

The method of laminating the ethylene-based copolymer resin on the substrate layer is not particularly 
limited so long as an embossed pattern is transferred to the ethylene-based copolymer resin. This can be 
done befote or* after, lamination. Exam pies.. of methods include extrusion lamination methods, co-extrusion 
methods, a method in which the ethylene-based copolymer resin is laminated on the substrate layer after" 
longitudinal or lateral stretching of the substrate layer, followed by further longitudinal or lateral stretching of 
the resulting laminate, coating methods, and so on. 

If a biaxialiy stretched film is used as substrate (a) , an anchor coating agent should be coated on the 
surface of the biaxialiy stretched film in an amount of 1 to 10 g/m 2 , and then the ethylene-based copolymer 
is laminated thereon. Suitable anchor coating agents are polyethyleneimine, polyetherpolyol-polyisocyanate 
polyesterpolyol-polyisocyanate, epichlorhydrine adduct of polyamine-polyamide and so on. 
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In order to impart heat-adhesiveness to the surface of the ethylene-based copolymer resin, the surface 
is preferably subjected to oxidation treatment, such as corona discharge treatment, ozone treatment, flame 
treatment, etc, and is preferably treated so that the wetting tensile strength of the surface is within the range 
of 36 to 55 dyne/cm, preferably 40 to 55 dyne/cm. 

3. Formation of Embossed Pattern and Its Construction 

The embossed pattern formed on the surface of the ethylene-based copolymer resin film laminated on 
a substrate is one which is not limited, and is preferably formed according to a method in which a softened 
or melt ethylene-based copolymer resin is pressed to a metal roll having a heliocrasho type or embossing 
type of regular reverse embossed pattern with crests and valleys by using a rubber roll and so on, and then 
transferring the reverse-pyramidal shapes to the surface of the ethylene-based copolymer resin film. The 
embossing should have a construction in which the 10 points-mean roughness (Rz) of the embossing is 4.0 
to 8 5 u m the surface ratio (Sr) of the convex cross section at a neutral line of the surface roughness (that 
is the horizontal face through the 1/2 point of the distance between the crest and valley of the embossing) 
is' smaller than 55 %, and the Beck smoothness (according to JIS-P8119) of the surface is smaller than 500 

sec., preferably 80 to 400 sec. 

If the Rz value of the embossing in the ethylene-based copolymer resin is smaller than 4.0 u m, 
especially in cases where there is high functional monomer (such as vinylacetate. methylacrylate, 
ethylacrylate methyl methacrylate, etc.) content in the ethylene-based copolymer resin (14 to 30 % by 
weight) the roll-releasability of the laminate in extrusion and lamination of the ethylene-based copolymer 
film on the substrate is worsened. In this case, when the laminate is wound into a roll shape around a paper 
tube wrinkling or blocking is caused. Consequently, the resulting print-laminated products may contain 
inferior ones, due to residual wrinkling and breaking of the laminate film during print lamination to a printed 

25 paper.^ ^ ^ ^ ^ ^ ^ ethylene-based copolymer resin is over 8.5 u m. or the Sr 

value is 55 % or higher and the smoothness is over 500 sec, the unevenness and surface area of the 
embossing of the ethylene-based copolymer film of the heat-sensitive adhesive layer is increased. In this 
case the embossing shape provided at the cooling roll section may be transferred to the melting resin in an 

30 imperfect condition or uneven cooling may occur during production of the lamination film, or unnecessary 
patterns or a biased thickness may occur in the laminate film, resulting in bad transparency or differences 
in thickness of the rolled product (referred to as "bone" or "vein"). 

In addition, in such cases, the resulting laminate film enfolds air in the uneven parts of the surface 
during the print lamination process, and is laminated on a printed paper. Consequently, the residual air 

35 between the laminate film and the color-printed paper of the resulting print-laminated product causes pnnt 
color lacking beauty, low gloss and inferior adhesiveness to the printed parts. 

The number of points or lines of the embossing is not particularly limited, so far as it can satisfy the 
ranges of the Rz and Sr values and smoothness. But an embossed pattern having 120 to 300 per inch (2.54 
cm) is preferable. 

An especially preferable surface shape can be achieved where the 10 points-mean roughness (Rz) is 5 
to 8 u m the surface ratio of the convexes(Sr)is 10 to 45%,and the Beck smoothness is 80 to 400 sec. 

In the present invention, a fine embossing 6 can be further applied to the above embossed face (see 
Fig 3) The depth of the fine embossing is from 0.01 u m to 0.7 u m, and its wide is from 0.2 to 4 u m. 
Such fine embossing can be formed using a roll which is obtained by giving a fine embossing pattern to a 
cooling roll of for example, a heliocrasho type by a corrosion resistant treatment of micro-mat plating, in a 
manner that the surface of the heat-adhesive layer of the ethylene-based copolymer film applied with the 
first embossing is contacted with the roll under pressure. 

The fine embossing pattern is transferred to the surface of the ethylene-based copolymer of the 
laminate film as 0.7 u m maximum of ten-point mean roughness, and 0.05 to 0.3 u m of average ten-point 

so mean roughness. . - 1 » . , F 

The heat-pressure bonding of a film for print lamination to a bonding surface of printed matter (paper) 
can be carried out so that the adhesive layer (b) side of the the film for print lamination is adhered to the 
print of the printed matter at 5 to 100 kg of roll line pressure, using a heating roll heated to 70 to 120-C. 
Suitable bonding surfaces include all types of paper, carrying printed material or illustrations, cardboard, 
55 pulp paper, synthetic paper, biaxially stretched polypropylene film, laminate of polypropylene and alumin- 
ium foil, etc. „ 
The printed matt r may have a window to see through a article in a box. The window is obtained by the 

printed matter. 



40 



45 



BNSDOCID <EP 0593080A1_I_> 



EP 0 593 080 A1 



EXAMPLES 



The present invention will be illustrated more concretely with reference to the following Examples and 
Comparat.ve Examples. The invention is not limited to these Examples, however. ^mples and 

Examples 1 to 2 and Comparative Example 1 

An ethylene-vinyl acetate copolymer resin having a 15 g/10 min. of MFR (melt flow rate measured 
r: d : 9 h t0 J ' S K " 7210: 190 ' C - 216 k 9 load > «* containing 19 % by weight of vL LTate (VaI 
("M.tsub.sh, EVA V401S" produced by Mitsubishi Petrochemical Co.. Ltd, melting po^nt 99 • cTwas met 
extruded from a T-die equipped on an extruder having an opening diameter of 90 L in a fi m of S 
mm in width and 15 u m in thickness at a resin temperature of 240- C 

KM?!!™ h^' h T d ' f biaXiaNy stretched P^ypropylene film ("FOR" produced by Futamura Kagaku 
ST T* V r? >Ue ° f 12 %) haVinQ 3 thiCkneSS ° f 15 " m was fed fr om the substrate feeding seSon 
of the .aminator. On one side of the film, an isocyanate-based anchor coating agent ("Titabond TO20" 

ZETl* 1 ^ C ° ated in " 3m0Unt ° f 5 9/m2 " Aft6r drying ' the ooaLpoVpropylSe film fnd 
colllTn COp ° ,ymer ;r ,n film ware W to the pressure-bonding ro.l so that one side of the meft 

2 nTI ^ T !? heS,Ve Side t0 be b ° nded t0 1,16 anchor coated side of the coated polypropytene 
film. In the pressure-bonding roll section, the two films were laminated to one another under pressure uslno 
a compressing rubber ro.l and a heliocrasho type cooling roll having 250 lines per 1 inch 2 54 1 Z 
were three kinds of cooling ro.ls used each having different embossed patterns tengraved by 18 cm widef 
■n which the depths of the area ratio of concave parts were 10 u m. 21 u m and 26 urn and the surface 
ratios of the concave parts were 34 %. 55 % and 59 %. respectively, as the coo.ing roHs for Examp^ T 

fSfJLlF C ° mpa T 6 EXamPl8 1 ' respectively >- to three kinds of laminates of an eW^nyi 
acetate copolymer resin hav.ng different embossed patterns and a biaxial.y stretched po.ypropyJe Tm 

traatlrf h f * * ^ et ^ ien ^ ^tate copo.ymer resin laminates Zs obtained were 

2Sf f V ^l? . treatment ° f 40 W min /m2 " Then ' the freated ,ami " a te films were sl^nto me 

t loVe ::iT? SiZe t0 P iVe fi ' mS f ° r heat -P ressure bonding type print .amination 
«th„£L ? ♦ 9 7 15 f ° r Pnnt ,amination - tne s ^ace roughness and Beck smoothness of the 
ethylene-v.nyl acetate copolymer resin side having embossed pattern, transparency, blocking characteristics 
and processabihty were measured. The results are shown in Table 1 cnaracter.st.es 

Next print-laminated products were prepared in a manner where the above films for print lamination 
were bonded w.th offset-printed art paper using a pressure-bonding machine at 80 'C rofteml^e t ™ 
kg line pressure and 30 m/min. of speed. The resutting products were eva.uate I faTSSTSS 
character.st.c_ gloss, adhesiveness, appearance, etc. The results are also shown in Table 1 P 

Comparative Examples 2 to 3 

6 vn^ h thJ a |!I! inate I fi,mS f, nd print - |aminated P^ucte were prepared in the same manner as Example 1 
except that two cooling rolls processed by a sand-shot were used, in which the depths of the concave ptrts 

iTnTn TaSeT 5 " m and 10 ^ m ' for C ° mp -*- Example 2 and 3. respective*. The Sts^ 
Examples 3 to 5 and Comparative Example 4 

c^nnt^l na T fH print - ,aminated products wa re prepared in the same manner as Example 1 
changing the kinds and th.ckness of the substrates and the extruded resins and the embossing shapes as 
shown in Table 1. The evaluation results are also shown in Table 1 . emooss.ng shapes as 

The names of the materials used are listed as follows: 
1.8 3 biaXia " y StretChed POlyethy ' ene te «P^ a ' a te film. 12 u.*n (produced by Diafoil; haze valpaof. , 

■ ^ a 1 ethy,ene - vin y' acetate copolymer (MFR = 15 g/10 min.; vinyl acetate content = 28 % bv 
we,gh» fTrade name; "Mitsubishi Po.yethy EVA-V601 S" produced by Mitsubishi PetrochenS Co Ltd ) 

EM A: an ethylene-methyl acrylate copolymer (MFR = 15 g/10 min, methyl acrylate content" = 20 % 
by we.ght) (Trade name; "Yukaron EMAXG500S" produced by Mitsubishi Petrochemical Co Ud ) 
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Example 6 
Table 1. 
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1 . Surface Properties of the Adhesive Layer 

As to the embossing applied to an ethylene-vinyl acetate copolymer resin of a laminate film, the 10 
points-mean roughness (Rz) and the surface ratio of the convex cross section (Sr) were measured using a 
5 surface roughness meter ["Surfcorder ET-30HK" produced by Kosaka Kenkyu-sho K.K.]. 

<10 points-Mean Roughness) 

The 10 points-mean roughness is a value given by dividing the sum of heights of 5 crests which are the 
to highest crest to the fifth highest crest existing in a 1 mm embossing length measured portion with the sum 
of depths of 5 valleys which are the deepest valley to the fifth deepest valley existing m sa.d measured 
portion (according to JIS B-0601). 

(Surface Ratio of the Convex Cross Section at Neutral Line) 

15 The surface ratio of the convex cross section at a neutral line is a value occupied by the sum of each 
crest cross section area in a 0.1 mm* of emboss-processing area, the crest cross section area being given 
by cutting the convex at a neutral line at which two areas of crest and valley become equal. 

20 (Beck Smoothness) 

The Beck smoothness is a value measured according to JIS-P8119. 

2. Properties of the Laminate Rim 

25 

(Transparency) 

The haze value of laminate film was measured according to ASTM D1003 using a "Direct Reading 
Haze Meter" (trade name produced by Toyo Seiki Seisaku-sho, Ltd.). The transparency was evaluated in 
30 the range of © to X according to the following judgements: 



35 



Haze value 


Judgement 


0 to lower than 25 % 
25 to lower than 50 % 
50 to lower than 75 % 
higher than 75 % 


© 
O 
A 
X 



40 



(Blocking Characteristic) 



The biaxially stretched polypropylene film side (2) of a laminate film 21 cm wide x 29 cm long was 
superposed on the ethylene-vinyl acetate copolymer resin side (3) applied with embossing form and loaded 
at 0 05 kg/cm* in an oven of 60' C over an area 15 cm wide x 20 cm long. After standing for 24 hours, the 

45 superposed laminate film was cut off so that the shearing peel area of the film became 10 cm (2 cm wide 
x 5 cm long) and the force required for peeling was measured using a tensile tester. In th.s test the smaller 
value shows superior antiblocking characteristic. A laminate film was evaluated according to the following 
judgements: one having a peeling force of 2.0 kg or higher and being broken by film peeling as X ; one 
having a peeling force of 1.5 kg to less than 2.0 kg and being extended to its full length at peehngasA. 

50 'one having a peeling force of 1 10 kflTto less than 1.5 kg and being slightly~extehded at peeling buf festered 
as O ; and one having a peeling force of less than 1 kg and exhibiting little resistance at peeling as <Q> . 

<Processability> 

55 The processability was evaluated on the basis of the rolling appearance of the laminate film when a 
2000 m of film was taken up in a roll and the measured value of the biased thickness of the laminate film, 
according to the following: 

© : good rolling appearance and biased thickness of ± 0.5 urn 

9 
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O : good rolling appearance and biased thickness ofti.Oum 

A : wrinkling in the rolling appearance and biased thickness of ± 1 5 u m 

X : occurrence of thickness difference in the roll (bone) and biased thickness of t 2.0 n m 

5 3. Print Lamination Properties 
<Collapse> 

The collapse condition of a print-laminated product of the laminate film provided in the above examoles 
Slowing^ Prmted " ^ Wh ° ,e in b ' aCk W3S 0bS - ed ^ ■ - -aluated actrdingTot: 

Sr^fr diti ° n f fS enf0 ' ded betWee " the printed side of a Print-laminated product and the 

ethylene-based res.n which ,s heat-adhered therewith, the enfolded air remaining as a white spot 
© no res,dual air and the printed color appearing clear seeming to have depth 
O : little residual air and the printed color being confirmable 
A : residual air appearing as lines on the printed color 

confLabTe SidUal * 35 ^ ** printad C °'° r 3nd the printed coto ' "ot being easily 
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15 



20 (Gloss) 



25 



hac Wh ? n J S A t E Va,UB ° f 3 P rint - ,aminated P^duct, which evaluating their collapse, was measured on the 
stanLrH E? T< ^ " * btoda,,y ^^ene film (15 u m) aShe red Click 

m Co UH?K aCe °/ a H Spectr °P hotometer ["Colorcom B« produced by Danichiseika Color & SiS£ 
Mfg. Co Ltd.] by water drops, the results coincided with the results given by visual observation rt^anl 
collapse) . Consequently, gloss was evaluated according to the following judgements ° bServat, ° n (that ls > 

Gloss (AE value) 

30 @ : 0 to lower than 1 .5 
O : 1 .5 to lower than 2.5 

A : 2.5 to lower than 4.0 

X : larger 4.0 

3 s valued 5 W6r AE V3,Ue Sh ° WS b8tter 9,0SS ° f 3 prinHa ™ ated P^"ct. (Black standard board/water/OPP 
(Initial adhesiveness) 

To a print-laminated product having a 590 mm of width, which was prepared by bondino a orinted art 
paper to a lam.nate film given in the above examples using a print .amLor having a "Ttempe a tufe o] 
90 C , a line pressure of 55.6 kg and a speed of 35 m/min. ["KL-2 type" produced bv I Cl„ 
Se.sakusho K.K.] under heat and pressure, a cellophane adhesive ape (15 mm SStt °orj rn"ZT^ 

?h?n- ti A r e L SCrUbbin9 thG Ce " 0phane adh6Sive tape side with severaMimes the tapHas p?e7ed 

Lovl l ad | heS,Ven8SS , betWeen the printed -» W and the laminate film prepared SordSg^o S 
above examples was evaluated by observation of the condition at the peeling as follows: CC ° rdm9 l ° ^ 

A : a laminate film releasing partially from the printed art paper 
X : a lamination film releasing entirely from the printed art paper 

a? (Adhesive Strength) . v , ,„ 

After peeling the laminate film partially from the printed art paper in a test piece of said nrint lamina 
product (25 mm wide x 100 mm long) 50 mm to the length direction by hand tte lam nate ^f'm waTZS 

5S ShfmJd'" r ,8 °; direCWOn Sntire,y fr0m Prin,6d 3rt pap8r usina a tens ^i£l^LZ^ 

thJ It C ° rpo / at, ° n 31 3 tenSi,e Sp9ed ° f 300 mm/min - ™ adhesive length was evaluated ^ortL to 
the value given by the above measurement as follows: eva.uatea according to 

<9> : 1 50 g/25 mm or higher 

O : 100 to lower than 150 g/25 mm 
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A : 50 to lower than 100 g/25 mm 



10 



has a surface ,ayer -J^j*^ *2t^T&TS^. anting characteristic 
specific shape .s applied. Therefore the ™™ can .„ jnt , amination> suc h as the opacity 

and probability. By us.ng such film the f^entiona, t ro P print ., aminat ed product 

caused by the ^^.,«^2^ , ^ u ^ Teat and" pressure, can be solved. Furthermore, 
prepared by bond.ng such film on a printed matter ""^ DroC essina wide and can provide a print- 
such film can make the temperature range to the present invention, 
iaminated product with excellent appearance and high gloss^n add.tion ace g £ lvent . re covering 
not only is the working environment priced matter, but also the 
ttJEZXEXSX ploduVtt n^nged. as none of the conventional organic 
solvents are used. 
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Claims 



25 or lower. 



of 0.2 to 4 M. m. 

4. The print-laminated product according to Claim 2, in which the embossing is applied using a 
35 heliocrasho type roll. 

resistant treatment of micro-mat plating. 
6 The print-laminated product according to Cam 2^ in which the Beck smoothness of the adhesive layer 
(b) of the film for print lamination is from 80 to 400 sec. 

treatment means. 

syndetic paper, plastic film, aluminium foil and laminate of therefrom, 
film, each having a thickness of from 6 to 100 u m. 
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11. The print-laminated product according to Claim 10 in whirh th* h 

according to ASTMD1003 is 5% or below. * Ze V3,Ue 0f the ^strata (a) 

12. The print-laminated product accordinq to Claim m «,h.^ ■ w 

Z KT £53, tZSt 4 - h ~* ,h * — - - » — - - — — 

15. The poo,.,.,^ product aoc<«„ g to CW m 2 . „ wnlch „ prtnt8d fe ^ ^ _ ^ 
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FIG. 3 
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FIG. 7 
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FIG. 8 
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